Abstract: The total number of vascular plants found in the Ganghwado and nearby island regions (Seokmodo, Gyodongdo, Boreumdo, Jumundo) was 107 families, 388 genera, 616 species, 5 subspecies, 81 varieties, 11 forms. and 713 taxa. Among these, the area with the highest number of taxa was Ganghwado at 92 families 279 genus 454 taxa, followed by Seokmodo at 90 families 271 genera 442 taxa, Gyodongdo at 82 families 228 genera 338 taxa, Boreumdo at 66 families 196 genus 286 taxa and Jumundo at 145 taxa. Among the studied plants, there were 6 taxa of endemic plants to Korea, 11 taxa of rare species, and 14 taxa of Degree III or higher in terms of ecological significance. A total of 94 taxa of naturalized plants were confirmed, marking 13.2% of all the taxa studied. As a special note, ecologically detrimental species, such as Ambrosia trifida and Sicyos angulatus were observed in Boreumdo and Jumundo respectively, which is a reason for concern of rapid spread.
Introduction
The study area in Ganghwado, which has been suggested by Lee and Yim (2002) as a floristic location, is a part of the central subregion which includes the region of Gyeonggido. It is a big island in the Yellow Sea and includes 15 big and small islands which include Ganghwado, one of the The Main Islands (Diagram 1). Geographically, it is included in the region of Ganghwa-gun of the city of Incheon, with Gyeonggi gulf to the west and the south, the Han River and Yeseong River to the north and the Gaepung-gun and Yeongbaek-gun of the North Korean region nearby. Furthermore, the Gimpo peninsula is located to the east. The region includes relatively low mountains which are less than 500 m above sea level, such as Goryeosan (436.3 m), Hyeolgusan (460 m), Toemosan (338.9 m), Jingangsan (443.1m ) and the Manisan of the southernmost (469.4 m) in Ganghwado, and Hwagaesan (269 m), Sujeongsan and more in Gyodongdo, with Haemyeongsan (327 m), Sangjusan (254 m) and more in Seokmodo, Yooksan (102.6 m), Bonghwasan (82.8 m) and more in Boreumdo and Bonggusan (146.9 m) in Jumundo. The region of Ganghwa has undergone various constructions over a long period of time, which has led to the development of a number of reservoirs spread over the area, and the majority of the flatlands is farming ground. Annual precipitation is 1316.7 mm, with average temperature of 11.0 , which is 2 lower than the average annual temperature of Gangreung of Donguido and 3 to 4 lower during the winter, as influenced by the continental climate, and the area is showing clearer qualities of continental climate in comparison to the East Sea (http://web.kma.go.kr).
There has been a high number of studies related to plants in the region of Ganghwado (Kang, 1970; Park, 1990; Kang, 1992; Cheon, 1998; Shim et al., 2002) , but the studies were quite restrictive in terms of locations, which leads to the notion that there is a lack of studies in terms of the general area of Ganghwado. This study was conducted in order to provide supplementary information in regards to the insufficient amount of information currently available, and it is expected that further studies will also be necessary.
Study Methods
In order to assess the plant distribution of Ganghwado and the nearby island regions, field studies were conducted in June and September of 2009, with focus on the southern region which includes Manisan (Mt.) in terms of Ganghwado, and in the case of nearby island regions, large islands were chosen for study (Table 1 , Fig. 1 ). In order to reinforce the accuracy of the results, only plants with sexual organs, such as flowers, fruits, spores, were used as study subjects, and in the case of plants with immature or no sexual organs, only those with confirmed identification *To whom correspondence should be addressed.
Tel: +82-31-540-1072 E-mail: ymlee99@forest.go.kr were taken as subjects. The collected plants were prepared as pressed leaf or immersion specimen and were stored in the Korean National Herbarium (KH) of the Korea National Arboretum. The identification of the taxa were conducted using studies by Lee (1980 Lee ( , 2003 , Lee (1996a Lee ( , 1996b and Park (1995 Park ( , 2001 Park ( , 2009 , and plant species which require special attention were recorded with reference to documents by the Ministry of Environment (2006), Oh et al. (2005) and the Korea National Arboretum (2008).
Study Results

Flora analysis
A total of 107 families 388 genera 616 species 5 subspecies 81 varieties 11 forms 713 taxa was found in this study on the flora of Ganghwado and the nearby island region (Table  2) . Among the regions, the area with the highest number of taxa was Ganghwado at 92 families 279 genera 454 taxa. The area of Ganghwado includes a wide range of plants, and while most of the area is used as farming grounds, a small part of the region consists of forests. With Manisan (Mt.) as the center, there was a dominance of Quercus aliena and Quercus mongolica in the region of Haneuljae, Fraxinus rhynchophylla, Sorbus alnifolia and Carpinus coreana at the ridge-line, and Pinus thunbergii along the sea coast. The majority of the land on the other islands was also being used for farming, and results showed 90 families 
Endemic plants
A total of 6 endemic species to the region were found, including Populus tomentiglandulosa, Chrysosplenium pilosum var. fulvum, Philadelphus schrenkii, Forsythia koreana, Weigela subsessilis and Puccinellia coreensis, and this makes up 0.8% of the total plants included in this study (Table 4) .
Rare plant species
A total of 11 taxa of rare species were found, including Polygonum equisetiforme, Ranunculus kazusensis, Nepeta cataria, Belamcanda chinensis, Acorus calamus and Arisaema heterophyllum (Table 5 , Fig. 2 ). Among these, Ranunculus kazusensis has natural habitat in the Choji-ri of Gilsang-myeon of the region of Ganghwa-dun, and is being protected after being designated as a rice wetland at the 10th Ramsar Convention. Belamcanda chinensis is found in small numbers at the Hwagaesan (Mt.) of Gyodongdo, and since it is distributed in small numbers near hiking grounds, there seems to be a high risk of damage. Arisaema heterophyllum is found in the valley region of Manisan (Mt.) in very low numbers. In accordance with the study results of a part of Ganghwado, the result of 11 taxa is not a high number, but the purpose of designation of individual species as rare species should not be forgotten, as there is a need to protect and conserve important biological resources of the Ganghwado region.
Special plant species
In terms of plant species with ecological significance, 9 Degree-III taxa, including Aconitum longecassidatum, Alisma orientale, Asparagus oligoclonos and Lilium leichtlinii var. maximowiczii, 4 Degree-IV taxa, including Polygonum polyneuron and Carex idzuroei, and one Degree V taxa of Ranunculus kazusensis were confirmed (Table 6) . Aconitum longecassidatum is found in small numbers at the valley area of the region of Haneuljae at Manisan (Mt.), and Alisma orientale and Ranunculus kazusensis are found exclusively in the region of conservation area. Among ecologically significant species found in the study, species such as Euphorbia pekinensis, Arisaema heterophyllum, Pteridophyta  9  15  25  -2  -27  Gymnospermae  3  4  8  ---8  Angiospermae  Dicotyledons  80  277  418  4  53  5  480  Monocotyledons  15  92  165  1  26  6  198   Total  107  388  616  5  81  11 713 Arisaema heterophyllum and Poa viridula were found in such low level which made confirmation of natural habitation unsure.
Naturalized plants
A total of 94 taxa were confirmed, making up 13.2% of the total taxa found in this study (Fig. 3 ). Among these, compositaes showed the highest number of taxa at 35 taxa, which is 13.2% of the total number of naturalized plants taxa (Table 7) . Among these, the plant which requires the most attention were Sicyos angulatus and Ambrosia trifida found near the Bolleum Reservoir of Boreumdo, and as they were found expansively in certain regions of Boreumdo, there is a concern of rapid spread to the rest of the island. Furthermore, Verbesina alternifolia is found in high numbers along the walkway to the top of Hwagaesan (Mt.) of Gyodongdo, showing more higher level of habitation than the indegeous species, making the prediction of further 
Unrecorded naturalized plants
Unrecorded naturalized plants of Puccinellia distans (L.) Parl was detected near the Nanjeong Reservoir of Gyodongdo and the seashore of Chojijin of Ganghwado (Fig. 4) . The plant was originated in Europe, and it is distinguished from other plants with its lower branches drooping downwards after blossoming. The 'Cheo-Jin-Mi-Kku-Ri-Gwang-I' was named so due to such distinct quality. The plant is found typically near sea side, and in Korea, it's found primarily in the region of Incheon. Instead of forming large colonies, they are found dispersed (Jung et al., 2009 ).
Related taxa classification
1. The lemma is between 1.8 and 2.5 mm long and the ligule is 1 to 2 mm long. 2. The anther is between 0.5 and 0.8 mm long, and the umbel has rough surface and generally droops after blossoming ········· P. distans 처진미꾸리광이 
2. The anther is between 1.1 and 1.5mm long, and the umbel is either smooth or rough surfaced. 3. The spikelet is generally light green, and the 원 추화서 barely extends out of the sheath ············· ·········································· P. coreensis 갯겨이삭 3. The spikelet is generally red-tinted, and the 원 추화서 extents far out of the sheath and spreads over a relatively long distance ···························· ···················· P. chinampoensis 각시미꾸리광이 1. The lemma is between 2.5 and 3.5 mm long, and the ligule is between 2 and 3 mm long ······························· ················································ P. nipponica 갯꾸러미풀 
